**Research Highlights**

(1)Previous studies addressing anti-epileptic drugs have focused on the therapeutic efficacy and safety of various drugs, and some papers have discussed the application of traditional Chinese medicine and acupuncture in the treatment of epilepsy. The drug-dependence of epileptic patients and influence of changes in treatment regimens on therapeutic effect have been widely investigated through surveys. There has been no systemic analysis of the reviews assaying the formal treatment of epilepsy.(2)Informal treatment may cause intractable epilepsy. Therefore, this study was designed to observe the present drug treatments for epilepsy and found that informal treatment is very common in China.

INTRODUCTION {#sec1-1}
============

Epilepsy is a common and widespread neurological disorder, affecting people of all ages and socioeconomic classes worldwide, with a worldwide prevalence estimated at 50 millions\[[@ref1]\]. Approximately 85% of epileptic patients live in developing countries\[[@ref2]\]. There are approximately 9 million people with epilepsy in China, among them 6 million with active epilepsy. There are 0.4 million new cases each year\[[@ref3]\].

Antiepileptic drugs are the initial treatment modality for the vast majority of epileptic patients\[[@ref4]\]. Epilepsy can be treated with more than 15 different antiepileptic drugs\[[@ref4]\]. It has been estimated that approximately one-third of patients with epilepsy still have seizures despite the prescription of appropriate doses of antiepileptic drugs\[[@ref5][@ref6][@ref7][@ref8]\]. Uncontrolled epilepsy is associated with excess mortality\[[@ref9]\], cognitive\[[@ref10]\] and language dysfunction\[[@ref11]\], psychosocial outcome\[[@ref12]\], and social and educational disadvantage\[[@ref13][@ref14][@ref15]\], for which society pays a high price\[[@ref16]\].

The drug treatment of epilepsy is more difficult than treatment of other chronic diseases, because many factors should be considered seriously in epilepsy, such as whether we should give drug treatment after the first seizure, how to choose the first antiepileptic drug, if sezures are still happening how long we should wait to change the regimen, whether we should change to a new antiepileptic drug or combine with a second antiepileptic drug, and whether there are any alternative treatments other than antiepileptic drug. All these related factors can influence the effect of epilepsy treatment.

Previous studies addressing the drug treatment of epilepsy have mentioned some factors such as medication adherence\[[@ref17][@ref18]\], traditional Chinese medicine\[[@ref19]\], and frequency of antiepileptic drug regimen changes\[[@ref20]\], however, no articles described the whole treatment process.

We conducted a cross-sectional retrospective study of present epilepsy treatment in China, in a broader attempt to analyze the related factors for informal treatment and normalize the drug treatment for epilepsy.

RESULTS {#sec1-2}
=======

Quantitative analysis of involved subjects {#sec2-1}
------------------------------------------

A sample of 722 patients was selected from the Bayi Brain Hospital, Affiliated to General Hospital of Beijing Military Area Command of Chinese PLA, China. Among the involved patients, 667 patients were diagnosed as having epilepsy\[[@ref21]\] and 101 of them were excluded according to inclusion and exclusion criteria. Finally, 566 patients were invited to participate in this study, 66 patients refused to participate and 500 patients agreed, yielding a response rate of 88.3%. [Figure 1](#F1){ref-type="fig"} shows the process of screening the patients.

![Flow diagram showing the process of epilepsy patient selection.](NRR-8-3316-g001){#F1}

Types of epileptic patients {#sec2-2}
---------------------------

The seizure types in the involved patients were categorized into partial seizures (simple or complex partial; *n* = 231), original or secondary generalized tonicclonic seizures (*n* = 252), and other seizures (absence, myoclonic, tonic, atonic, clonic; *n* = 17). Detailed information on the seizure types in our patient set is shown in [Figure 2](#F2){ref-type="fig"}.

![The distribution of epilepsy types.\
There are 500 epileptic patients; other seizures included absence, myoclonic, tonic, atonic and clonic.](NRR-8-3316-g002){#F2}

Initial treatment of epileptic patients {#sec2-3}
---------------------------------------

### Visit and diagnosis {#sec3-1}

The survey results revealed that 261 patients (52.3%) searched for treatment after the first seizure, and the mean numbers of seizures were 12.8, with a median of 1.0. A total of 299 patients (59.8%) were diagnosed with epilepsy at the first visit; for the correct diagnosis the mean number of visits required was 1.7 and the mean length of time to diagnosis was 17 months after the first seizure. Original or secondary generalized tonic-clonic seizures were most strongly associated with epilepsy being detected, and, among those showing original or secondary generalized tonicclonic seizures, the mean number of visits to achieve a correct diagnosis was 1.2. This seizure type was followed in terms of ease of epilepsy detection by partial seizures (1.8 visits) and other generalized seizures (2.2 visits).

### Drug treatment {#sec3-2}

Overall, 475 (95.1%) newly diagnosed epileptic patients received therapy on the day of diagnosis. The mean and median lengths of treatment were respectively 20 days and 1 day after the diagnosis. A total of 339 (67.8%) patients selected formal antiepileptic drugs as the first treatment regimen, and this was followed in popularity by traditional Chinese medicine, superstitions, other methods, and multiple methods. The initial treatment of all patients is shown in [Figure 3](#F3){ref-type="fig"}. Sixty-three (12.6%) patients received antiepileptic drugs after the first seizure. When a formal antiepileptic drug treatment was given, 262 (77.3%) patients used monotherapy (19.2% of them could not remember the first antiepileptic drug; [Figure 4](#F4){ref-type="fig"} shows the details of the formal antiepileptic drugs used by the patients); 47 (13.9%) patients used two antiepileptic drugs as the initial regimen (valproic acid and phenytoin, carbamazepine and valproic acid, carbamazepine and phenytoin, carbamazepine and phenytoin); and 30 (8.8%) patients received three or more antiepileptic drugs as the first antiepileptic drug regimen.

![The initial treatments in the 500 epileptic patients.](NRR-8-3316-g003){#F3}

![The initial formal antiepileptic drug treatments of patients.](NRR-8-3316-g004){#F4}

The first regimen change in epileptic patients {#sec2-4}
----------------------------------------------

Most patients could not continue on their initial antiepileptic regimen, and the mean and median numbers of seizures were 36.9 and 3.0 times, respectively until the first regimen change. Two-hundred and thirty-three (46.6%) patients changed the regimen within the first 6 months; after the first and second years of treatment, the proportions increased to 54.0% and 71.8%, respectively. The changes could be explained by a lack of efficacy (72.6%); worry about side effects (12.3%); and other reasons (17.1%) such as idiosyncratic reactions, planning a pregnancy, a change of mind about drug treatment and the treatment cost.

When the patients wanted to change the treatment, 67.9% of them selected a new doctor, 7.5% returned back to the initial doctor, and 24.6% selected other methods such as following another patient\'s advice, visiting an informal doctor, and changing the regimen themselves or other ways. The most common change was switching to a new antiepileptic drug (63.2%), followed by adding a new antiepileptic drug (19.3%), adjusting the antiepileptic drug dosage (8.8%), and changing to a new treatment method (8.7%).

Subsequent regimen changes in epileptic patients {#sec2-5}
------------------------------------------------

If the result of the first regimen change was not successful or not satisfactory, the patients would consider more doctors or more treatment methods. In our study, each patient looked for 0.5 different doctor per year, and 16.6% of the doctors were not in the formal clinic. The number of different types of antiepileptic drugs the patients received ranged 1 to 8 (mean = 3).

All of the 500 epileptic patients had received formal drugs. The majority of the patients bought their antiepileptic drugs from hospitals (73.5%), other pharmacies (21.5%), mail order (3%) and other ways (2%). More than half of the patients (63.6%) had two antiepileptic drugs, 181 (36.3%) patients had three antiepileptic drugs, and 87 (17.5%) patients had four or more antiepileptic drugs. Besides formal antiepileptic drugs, 324 (64.8%) of the 500 patients had received traditional Chinese medicine treatment, including Chinese patent medicines (the mean number of different types was 1.5) and herbal medicine (the mean number of different types was 1.2); 227 (45.4%) patients had received other treatments (mean number = 1.6) such as acupuncture, folk prescription, catgut implantation at acupoints, superstition and so on, and many of the patients had received these treatments more than once.

The mean number of regimen changes per person per year was 0.64, and 78.5% of regimens were changed to informal ones. [Figure 5](#F5){ref-type="fig"} shows the reasons for the regimen changes, including a different doctor\'s advice, self-change, the same doctor\'s advice, informal antiepileptic drug termination, informal treatment and other reasons.

![The reasons stated for treatment regimen changes.](NRR-8-3316-g005){#F5}

DISCUSSION {#sec1-3}
==========

This study is the first to investigate the present situation regarding the treatment of epilepsy in China. In this study, the samples came from all the provinces of the China Mainland. We will assess the present situation from the aspect of both patients and doctors.

The aspect of patients {#sec2-6}
----------------------

A large number of seizures before treatment was a poor prognostic indicator\[[@ref22]\]. In this study, half of patients searched for treatment after the first seizure. Nearly all of the patients received treatment on the day of diagnosis. Patients tried many treatment methods and changed the regimen frequently: the mean number of regimen changes per person per year was 0.64. All of these factors indicate that the patients have an urgent desire to treat the disease. However, the frequent regimen changes increased the risk of pharmacoresistant epilepsy\[[@ref5]\]. Many regimen changes are decided by patients themselves. We summarize the reasons as follows:

In China nearly half of patients changed the initial regimen within the first 6 months, and only 7.5% of patients returned back to their initial doctor. The patients looked for 0.5 different doctor per year, and 16.6% of the doctors consulted are not in formal clinics. Informal antiepileptic drug termination was reported by 6.6% of patients. All these findings indicate that, when seizures recur, many patients begin to suspect the doctor\'s prescription, and they do not understand the regular dose-adjustment process. They do not trust the doctors.

In China, 6.0% and 4.4% of patients selected superstitions and other methods as the initial treatment. In the process of treatment 45.4% had received other treatments such as acupuncture, folk prescription, catgut implantation at acupoints, superstition. Many methods have no scientific basis such as magnetic iron implantation under the scalp. In China 12.3% of patients changed the initial regimen because they worried about adverse events, yet most of them had no side effects or only mild side effects. Many people selected traditional Chinese medicine and other methods also because they worried about adverse events. Patients with epilepsy often reported inadequate provision of information and advice, so we think that the low level education background and lack of medical knowledge leads to use of these informal treatments.

The aspect of doctors {#sec2-7}
---------------------

The diagnosis of epilepsy has important physical, psychosocial and economic implications for patients. The diagnosis should be made by a neurologist or other epilepsy specialist. In fact epilepsy may be difficult to diagnose in the early stages, especially in the absence of a witnessed account. Physicians have differing knowledge of the differentiation of epileptic seizures and stereotyped behavioral phenomena. It is important for the neurologist to accurately diagnose the type of seizures in order to select the most appropriate therapy\[[@ref23]\]. It has been shown that a significant proportion of epilepsy diagnoses made by non-specialists is incorrect\[[@ref24]\]. In China, many patients could not get a correct diagnosis at the first visit; they often visited the nearest clinic in China, and most of these clinics are primary clinics in which there are few epilepsy specialists. Because it has the most obvious symptoms, the generalized tonic-clonic seizure is the easiest type from which to diagnose epilepsy.

It is widely agreed that, after two or more seizures, patients should be given antiepileptic treatment, but there are still some controversies around the treatment after a first unprovoked seizure. After an initial first seizure the risk of recurrence was 36% by 1 year, 48% by 3 years, and 56% by 5 years\[[@ref25]\]. Some patients may have only one seizure in their life. There is a consensus that immediate or delayed treatment after a first seizure does not impact the long-term outcome of the seizure disorder\[[@ref26][@ref27]\]. In addition, in a study of children with epilepsy, the initiation of treatment after 10 or fewer seizures did not influence the remission rate\[[@ref28]\]. In China, 12.6% of patients received antiepileptic drugs after the first seizure. We think there is no need to prescribe antiepileptic drugs after the first seizure. Whether to treat after a single seizure should be largely decided on the basis of the risk of further seizures, and only those patients with a high possibility of relapse need early treatment. The variables that increase the risk of seizure have been summarized previously\[[@ref29]\].

Because many patients with newly diagnosed epilepsy will be controlled on a modest dose of the first drug, it is important to choose the first antiepileptic drug. The most suitable antiepileptic drug should maximize the chance of remission without producing side effects\[[@ref30]\]. The financial implications are also a factor that doctors should consider\[[@ref31]\].

Until the early 1980\'s, polytherapy was widely practiced as the first-line treatment with the hope of achieving synergistic effects or less severe drug toxicity\[[@ref32]\]. Subsequent trials have led to a change toward the use of monotherapy as a first-line treatment\[[@ref33][@ref34][@ref35][@ref36]\]. In developed countries, 89% of newly diagnosed patients are prescribed monotherapy as their first antiepileptic drug regimen\[[@ref37]\]. Comparative, randomized, double-blind trials in patients with newly-diagnosed partial and generalized tonicclonic seizures suggest similar efficacies for phenytoin, carbamazepine, sodium valproate, lamotrigine and oxcarbazepine\[[@ref38][@ref39][@ref40][@ref41]\]. We still do not really know if new antiepileptic drugs have better efficacy than the traditional drugs\[[@ref37]\], but the newer antiepileptic drugs such as lamotrigine and oxcarbazepine seem to be better tolerated and may produce fewer long-term side effects and adverse interactions\[[@ref42][@ref43]\]. For this point, we think it is better to use new antiepileptic drugs. According to our statistics, the most common initial antiepileptic drugs were valproic acid and carbamazepine in China, and new antiepileptic drugs were less frequently used. We think there are some reasons for this: financial complication, fewer sales channels and a poor understanding of the new antiepileptic drugs by doctors.

Response to initial antiepileptic drug therapy appears to be an important prognostic factor with evidence that failure of the first two antiepileptic drug monotherapies is significantly associated with a diagnosis of pharmacoresistant epilepsy\[[@ref44]\]. Kwan and Brodie\[[@ref5]\] found only 11% of patients who fail on the first antiepileptic drug subsequently become seizure-free; they thought the failure of treatment was strongly associated with the first drug. So the regular use of the first antiepileptic drug is very important. In China, within the first 6 months, 75.4% of patients visit formal doctors and want to change the regimen; only 8.8% of them adjust the antiepileptic drug dosage, while 63.2% switch to a new antiepileptic drug. This suggests that the doctors are not aware of the importance of the initial antiepileptic drug.

In total, 30--40% of patients remain uncontrolled on a single antiepileptic drug\[[@ref5]\]. For these patients, polytherapy is not only acceptable, but is standard practice\[[@ref45]\]. No differences in adverse effects as reported spontaneously or through questionnaires were found between monotherapy and polytherapy\[[@ref46][@ref47]\]. The vast majority of patients reaching seizure freedom do so with two antiepileptic drugs\[[@ref48]\]. The important question is whether three or more antiepileptic drugs can ever be rational. In fact only a few patients will become seizure-free on three antiepileptic drugs\[[@ref49]\], But four or more antiepileptic drugs are not likely to be any more successful\[[@ref48]\]. In China, 63.6% of patients had been on two antiepileptic drugs, 36.3% had been on three antiepileptic drugs, 17.5% had been on more than three antiepileptic drugs. Approximately two-thirds of patients in our study were on polytherapy. This is higher than the proportion reported in studies from developed countries. In the United States, 56% of patients were on polytherapy\[[@ref50]\], while in a European study 53% of patients were found to be on poly-therapy\[[@ref51]\]. Therefore, we think two antiepileptic drugs are rational and sometimes necessary; if a regimen of two antiepileptic drugs cannot control the seizures, we can attempt to add a third antiepileptic drug, but four or more antiepileptic drug should be avoided.

Seizures are poorly controlled in many patients despite adequate current antiepileptic treatments. There is increasing interest in alternative traditional Chinese medicine therapies. Dr. Schachter introduced the concept that herbs and botanicals may represent an economical and effective resource for modern epilepsy treatment. These therapies are important sources in China. However, until now, the evidence is insufficient to support the use of traditional Chinese medicine\[[@ref52]\], acupuncture, and other methods\[[@ref53]\] as a treatment for epilepsy. In this study 64.8% of patients received traditional Chinese treatment. We do not advise using these as monotherapy; however, in terms of finance and potential effectiveness, these methods may become an assistance treatment to antiepileptic drugs. Much larger, high-quality randomized clinical trials are needed to evaluate the effectiveness and safety of traditional Chinese medicine for treating epilepsy. If seizures are not fully controlled, work-up for epilepsy surgery should be considered\[[@ref54]\].

Our study has a few limitations. The relatively small sample size makes the detection of significant results less likely. Data from hospital-based centers are subject to referral bias, as more cases with refractory epilepsy are expected than from primary care physicians.

In summary, the informal treatment of epilepsy in China is common, which is one possible reason for treatment failure. The reasons relate to both patients and their doctors. There remains considerable scope for the development of better epilepsy services in both primary and secondary care.

SUBJECTS AND METHODS {#sec1-4}
====================

Design {#sec2-8}
------

A cross-sectional survey and retrospective case study.

Time and setting {#sec2-9}
----------------

This study was performed in the General Hospital of Beijing Military Area Command of Chinese PLA, China from October 2009 to January 2012.

Subjects {#sec2-10}
--------

Patients with epilepsy were recruited from General Hospital of Beijing Military Area Command of Chinese PLA, China from October 2009 to January 2012.

### Inclusion criteria {#sec3-3}

At least two unprovoked seizures were required for the diagnosis of epilepsy\[[@ref21]\]. There was no age limit for the inclusion of participants, and all patients gave informed consent. To be included in analyses, patients also had at least 1 year of minimal duration of treatment. This was to allow time for treatment regimen change.

### Exclusion criteria {#sec3-4}

Patients with the following could be excluded: (1) when the diagnosis of epilepsy could not be determined without doubt, or with a single seizure; (2) information from patients could not be identified; (3) combined with the other serious diseases leading to treatment interruption for epilepsy; (4) after epilepsy surgery.

A total of 500 epileptic patients were studied, including 295 (59%) males and 205 (41%) females. Patients' mean age was 35.3 ± 11.7 years (range 2--75 years). The onset of epilepsy ranged from the first month of life to 70 years (mean 15.1 ± 10.7 years). A total of 57% of the patients were residing in rural locations. The mean duration of epilepsy was 8.8 ± 7.3 years.

Methods {#sec2-11}
-------

### Assessment and measures {#sec3-5}

Key clinical and treatment information on each patient were gathered using questionnaires designed for this study. The content of assessment in this study consisted of three parts as follows:

Part 1: This part included sections on demographics such as age, sex, city where the patient come from, the lived place (rural of urban); epilepsy characteristics such as age at epilepsy diagnosis, duration of epilepsy, and types of the seizures.

Part 2: This part was about the initiation of treatment, including when patients go to see the doctor; when they were correctly diagnosed (we recorded the numbers and times according to different types of seizure); when they received treatment after diagnosis; what was the first treatment regimen; and which was the first formal antiepileptic drug. In this section, the polytherapy was defined as two or more antiepileptic drugs prescribed within 14 days.

Part 3: This part was about the process of the treatment, including: when and how the patients began the first change of the regimen and the related reasons; after the first regimen change this study specifically described the frequency and type of change in treatment regimen and factors associated with the regimen change. Descriptive analyses calculated the mean numbers of treatment regimen changes per person per complete year of follow-up.

In our questionnaire we listed the reasons for regimen change as different doctor\'s advice, self-change, the same doctor\'s advice, informal antiepileptic drug termination, and interference with informal treatment; if there was any other reason they could write it under "other reasons".

The following items were considered as treatment regimens: (1) augmenting or reducing the number of antiepileptic drugs; (2) adjusting antiepileptic drug dosages (increase or decrease); (3) switching antiepileptic drug type; (4) switching or adding a new treatment; (4) terminating one treatment.

### Definition of formal and informal treatment regimen {#sec3-6}

The formal way to change to a different antiepileptic drug is to start taking a new antiepileptic drug as well as your previous antiepileptic drug. Once you are taking the right dose of the new antiepileptic drug, the previous antiepileptic drug is gradually reduced. This method of changing antiepileptic drugs is used to make sure that there is always enough medicine in a patient\'s body to control seizures. If patients have been seizure free for a few years, they can stop antiepileptic drugs following a specialist\'s advice, but they should stop taking them very gradually, and this may take a few months. Other ways to change or stop the antiepileptic drug were defined as informal regimen changed; in our study we defined these as traditional Chinese drugs (Chinese patent medicines, herbal medicine), other treatments such as acupuncture, folk prescriptions, catgut implantation at acupoint, and superstition as informal treatment regimen too.

### Statistical analysis {#sec3-7}

All analyses were conducted using SAS 16.0 software (SAS, Raleigh, North Carolina, USA). Continuous variables are expressed as means and median.
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